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DETAIl.l I) AC TION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 IJ.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A persDii shall Ix- cniitlcci to a patent iiiilcss - 

(b) the iinciilion was patented or described in a printed publication in this or a foreign countr\ or in pubhc use 
or on sale in this country, more than one year prior to the date ot application for patent in the United States. 

2. Claims 1-8 are rejected under 35 l.i.S.C. 102(b) as being anticipated by Potter (U.S. 

5.262.030). 

Potter teach that in con\ entional or prior art sputtering system a chamber is evacuated for 
sputter coating w ith a substrate held by a substrate holder means 14. The material with which the 
substrate is to be coated is fabricated into a target 15. This target forms part of the chamber walls 
and is insulated from the walls h\ means 16 and maintained at a suitable negative potential b\ a 
power supply 1 7. A magnetic field 1 8 which is subslantialK parallel to the target on the side of 
the target facing the substrate is generated by an electromagnet comprised of a yoke of 
magnetizable material 10 and a coil 20. An undesirable characteristic of prior art magnetrons is 
that the target is eroded more rapidly in regions where the magnetic field is more intense. 
(Column 1 lines 47-68: Column 2 lines 1-5) 

Potter then goes on to teach that his invention is an attempt to improve the prior art by 
pro\ iding a method and means (i.e. electromagnetic coils (see below)) for obtaining more efficient 
target utili/.ation by being able to \ ary the location of the magnetic field through external electrical 
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means, and thcrcb\ spread the target erosion more uniformly over the surtaee of the target. 
(Column 3 lines 1 -S) 

in aeeordanee with Potter's invention, the magnelie field and associated plasma produced 
in a magnetron sputter coating s> siem are eleclricallx mo\ ed across the face of a suitable large 
target while the substrates are stationary. The novel apparatus provides a means of creating 
arbi'rarN l\vo-dimensii)nal plasma patterns. Specialized versions prox ide sufficient tlexibilits for 
man\ applications. l-Aamples of specialized \ ersions with one degree of freedom are cathodes in 
w hich a plasma of fi.xed shape ma\ be translated along one a.\is only, and cathodes v\here the 
center of the pattern is fixed but the size of the pattern may be varied. The magnetic structure of 
the sputter coating apparatus is formed as a backplane of magnetically soft material onto 
which a large number of poles of magnetically soft material are affixed, and a large number 
of current carrying coils oriented parallel to that backplane and encompassing one or more of 
the poles. The plasma is controlled by selectively energizing these coils using a computer or 
other control means. Specific and practical examples of this structure will be described. (Column 
3 lines 22-42) 

In one application a cathode w ith twci degi ces of freedom has the shape of a large 
rectangle or square and is approximately the size of the pallets used in existing disk sputtering 
machines. (Column 4 lines 43-46) 

iSearly continuous translation of a given field distribution can be achieved by selective 
activation of the appropriate "magnetic pixels" in analogy with the cathode ray tube image. 
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Tlw rcsolulion achicvuhle is (Icpcndent on the "magnetic pixel" density. Adcqualc i csi)lution 
lor sputtering purposes is achievable with eoniniereialK viable techniques. (Column 4 lines 1(>- 
22) 

I'he third and most general class of cathodes to be described which incorporate the 
features of this inv ention includes those dev ices in which the magnetic field may be varied in \wo 
dimensions. I'he requirement for such a device is that it be capable of producing an arbitrary 
magnetic scalar potential on the plane 21 previous!) used to describe the operation of the more 
specialized embodiments. For ptactical purposes, it is sufficient to partition the plane 21 into a 
number oj elements, where each element is small relative to the distance to the region where 
the magnetic field is to he used, and to provide a means for controlling the potential of each 
element. FIG. 10 shows the plane 21 partitioned into elements 50 having a square shape. 
Another example consisting of circular elements 50 arranged in a hexagonal pattern is shown 
in FIG. II. {Column 7 lines 28-43) 

The design shown in cross-sectional view in FIG. 12A is one means of generating the 
desired arbitrarv potential. It consists of a baseplate 51 to which are attached a number of poles 
52 of diameter d. arranged in a hexagonal pattern with lattice constant D. fhe baseplate and 
poles are made of a magnetic material such as Carpenter High Permeability 49 alloy, liach pole is 
surrounded b> a coil 53. with leads 54 brought through a suitable hole in the baseplate. I'he poles 
52 project through and are sealed to a plate 55 of nonmagnetic material such as copper. Plate 55 
is parallel to baseplate 51 and provides a means of contlning a tlow of cooling water across the 
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back surface t>f the laigcl 1 5. Shown in plan \ ic\\ in I'lCi. 12B is the plane 2 1 which is conxcnicnl 
tor describing ihe operalioii of ihe cathode, Plane 21 is coincident with the plane containing the 
ends of all the poles 52. (Column 7 lines 44-60) 

i-roni l-'igurcs 1 1 and I'igurcs 12A and 12B the examiner understands that there are at least 
one and two groups of coils which will trace a hexagonal pattern and a triangular patterns by 
connccliiig tlic coils b\ imaginar) lines and that each of the coils are selectable energi/.able as 
discussed above for energizing whiche\ er magnets or groups of magnets are necessary in order to 
achieve unilorm target utilization. (See 1-igures 11. 12A and 12B and discussion about selective 
energization of coils abo\ e) 

Claim Rejections - 35 USC § 103 

3. I he following is a quotation of 35 IJ.S.C. 1 03(a) which rorms the basis for all obviousness 
rejections set forth in this Office aciion: 

(a) A patent iiiav not bo ohtained though the invention is not identically disclosed or described as set lortii in 
section 102 ot this title, if the differences lietween the subject matter sought to be patented and the prior an are 
Mich that the subject matter as a whole would have been obvious at the time the invention was made to a person 
haviim DidiiiaiA skill in the art to which said subject matter pertains. Patentability shall not be negatived b> the 
manner in which the in\ention was made. 

4. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Potter (U.S. 
Pat. 5.262.030). 

Potter is discussed abo\ e and all is as applies above. (See Potter discussed above) 
The diflerences not yel discussed is providing at least tw o groupings of electromagnets 
with triangular, pentagonal and hexagonal shapes (this difference statement is made if Applicant 
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disagrees with the i;\aminer\s intcrprctaliiin ofthe grouping of electromagnets under 35 I'.S.C'. 

102 rejcclion above.) 

As discussed abo\e from f igures 1 1 and figures 12A and 12B the examiner understands 
that there are at least one and two groups of coils which w ill trace a hexagonal pattern and a 
triangular patterns by connecting the coils by imaginary lines and that each ofthe coils are 
selectable energi/.able as discussed above for energizing whichever magnets or groups of magnets 
are nccessarv in order to achiexe uniform target ulili/ation. (See Figures 11. 12A and 12li and 
discussion about selective energization of coils above) 

("he motivation for providing different groupings of magnets separately energi/.able is that 
it allows for more uniform erosion o\er the surface ofthe target. (Column 3 lines 3-8) 

fherefore, it would have been obvious to one of ordinary skill in the art at the time the 
inv ention was made to ha\ e modified Potter b>- utilizing at least two groups of magnets in certain 
geometrical positions as taught by Potter because it allows for performing more uniform erosion 
o\er the surlace ofthe target. 
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An\ inquirN concerning this communication or earlier communications from the examiner 



should he directed to RikIiicn McDonald whose telephone number is 703-308-3807. I he 
examiner can normall\ he reached on M- rh from 8 to 5:30. The examiner can also be reached on 
alternate l"ridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor. 
Nam X. Nguyen, can be reached on (703 ) 308-3322. I he fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9310. 

An\ inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661 . 
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March 3. 2003 



